The aim of current study was to evaluate the incidence and characteristics of ocular sarcoidosis in a Korean population. We conducted a retrospective study of 104 consecutive patients with biopsy-proven sarcoidosis seen at Asan Medical Center in Seoul, Korea, from 1993 to 2007. Medical records, photographs, and fluorescein angiograms were reviewed. Of 104 patients, 22 (21%) had intraocular involvement with female predominance (86%, M:F=3:19). Of the 39 eyes with ocular involvement, 16 (41%) eyes had isolated anterior uveitis, 12 (31%) eyes had intermediate uveitis, 6 eyes (15%) had panuveitis with retinal vasculitis, and 5 (13%) eyes had panuveitis with punched multifocal choroiditis. Mean duration of ophthalmologic follow-up was 62 months. All ocular inflammation was well managed with topical steroid and/or systemic steroid with relatively good final visual outcomes. Ocular complications such as cataract (12 eyes, 30%), glaucoma (6 eyes, 15%), vitreous opacity (1 eye, 3%), cystoid macular edema (3 eyes, 7%), neovascularization (2 eye, 5%), and epiretinal membrane (4 eye, 10%) were related to ocular sarcoidosis. In Korea, where sarcoidosis is very rare, our study indicates relatively low ocular and predominantly non posterior segment involvement with relatively good visual prognosis.
INTRODUCTION
Sarcoidosis is a multisystem granulomatous disease of unknown etiology characterized by the presence of noncaseating granulomas in involved organs. Although primarily involving the eyes, lungs, ears, skin, and lymph nodes, many other places in the body are also affected by this disease. Ocular involvement has been observed in 25-60% of patients with systemic sarcoidosis (1) . Although sarcoidosis may affect nearly all ocular structures, the most common ocular manifestations are uveitis (30-70%) and conjunctival nodules (40%) (1) (2) (3) (4) (5) . However, this percentage depends on the population studied and the extent of ocular examination.
Sarcoidosis occurs worldwide but is prominent in certain ethnic and racial groups, including African-Americans, Scandinavians and Irish (6) . The prevalence of sarcoidosis in the Korean population is less than one (0.13) in 100,000, which is far less than the 4 per 100,000 observed in the Japanese population (7, 8) . Involvement of the eyes also varies according to ethnic background and race, with anterior uveitis more frequent in black patients and posterior uveitis more frequent in whites (1, 2, 4, 5) . Ocular sarcoidosis is very rare in southeast Asians, and there has been little analysis in Asian populations (7) (8) (9) . We have therefore evaluated the incidence and characteristics of ocular sarcoidosis in a Korean population.
MATERIALS AND METHODS
We retrospectively reviewed the medical records of 104 consecutive patients (65 women, 39 men) with biopsy-proven sarcoidosis evaluated at Asan Medical Center, Seoul, Korea, from 1993-2007. Sources of tissue for biopsy included lung in 73 patients (71.9%), skin in 15 patients (13.4%), and lymph node in 16 patients (14.7%). The study was approved by the Institutional Review Board at Asan Medical Center. Records of patients diagnosed with sarcoidosis were retrieved from the hospital database. All patients were referred by either a pulmonologist (94 patients) or a general ophthalmologist (10 patients) and a complete history and ophthalmic examination were performed.
Of the 104 patients, 22 patients (39 eyes) had active or inactive ocular involvement. Inactive ocular involvement was based on previous history of ocular involvement and ocular change including keratic precipitates or iris synechiae. For each patient, we recorded demographic data, including gender, age at the time of initial examination, non-ocular and ocular symptom and signs, treatment, and complications. (10) .
Statistical analysis
The prognostic factors considered were age, gender, type of uveitis and initial visual acuity. The relationships between these factors and poor visual outcome were statistically analyzed by means of the Mann-Whitney U test and Spearman rank correlation test. A P value <0.05 was defined as statistically significant. (Fig. 2) and panuveitis with punched multifocal choroiditis in 5 (13%) (Fig. 3) . Age comparisons among the four types of uveitis are presented in Fig. 1 . Interestingly, all 3 patients (5 eyes) showing panuveitis with punched multifocal choroiditis were women over 55 yr old. Of 34 eyes with active ocular involvement, four eyes (11%) were exposed to previous systemic steroid treatment. The ophthalmic inflammation was managed with topical steroids alone in 8 eyes (24%) and/or with systemic corticosteroids in 26 eyes (76%). Six (31%) eyes with recurrent panuveitis or advanced to intermediate uveitis were treated with periocular corticosteroids, subtenon injection of triamcinolone, which were sufficient to control the inflammatory response without the use of additional immunosuppressive drugs. Mean duration of illness was 3.8 months (range, 1-35) with recurrence in 11 eyes. The duration of illness only included that of the first episode and with patient No. 19, it was marked as 1 month but the patient was followed up furthermore due to continuing inflammation by local clinic at a place in connection with. All episodes including recurrences were managed with steroid treatment. Systemic cytotoxic agent was Poor visual outcome was significantly more frequent in patients with posterior segment involvement including panuveitis with retinal vasculitis or panuveitis with multifocal choroiditis than in patients with anterior/intermediate uveitis (P<0.05). Also visual outcome was worse in the old aged group (P<0.05). Lower visual acuity at initial examination or gender, however, did not affect the visual outcome at last follow-up.
RESULTS

We
DISCUSSION
We have reviewed the medical records of patients seen at the Asan Medical Center with biopsy-proven sarcoidosis to investigate the characteristics of ocular sarcoidosis in Koreans. Although sarcoidosis remains very rare in Koreans, only 309 biopsy-proven cases were reported between July 1992 and June 1999 in the second nationwide survey, we identified a sufficient number of patients for analysis having an advantage of utilizing the largest pool of the sarcoidosis patients in Korea (8) .
We found that ocular involvement was relatively low in the present study with sarcoidosis (21%), lower than in US and European populations (20-30%) (1, (11) (12) (13) and much lower than in Japanese patients with systemic sarcoidosis (50-80%) (1, (11) (12) (13) (14) (15) . We also observed a significantly higher female predominance in ocular involvement (M:F=3:19), when compared with previous studies (M:F=1:2-3) (11, 16, 17) . Furthermore, all 3 patients with panuveitis and multifocal choroiditis were females older than 55 yr. White females also seem to be a distinct clinical subgroup of patients with ocular sarcoidosis (18) (19) (20) . In elderly white female patients, panuveitis and multifocal choroiditis was predominantly associated with the occurrence of cystoid macular edema (72%) and visual loss (42%) (12, 19) . Our findings also suggest that elderly patients are more likely to have relatively poor visual outcomes.
In the present study, posterior segment involvement was 28%, which is comparable to previous results, in which the rate of posterior segment involvement varied from 25% to 94% (12, 21, 22) . Although our study showed relatively good visual outcome in patients with ocular involvement, posterior involvement, age and presence of ocular complication related to inflammation were significantly related to relatively visual outcome. Previous studies also found that poor visual outcome was significantly more frequent in patients with panuveitis and multifocal choroiditis and that visual loss was caused by cataract, glaucoma, macular edema, vitreous hemorrhage, and retinal detachment (18) . Corticosteroids are the mainstay of therapy for ocular sarcoidosis. Cycloplegics are frequently needed to prevent syneciae (12) . Eye involvement was the most common reason for systemic steroid therapy, followed in order by the lung and heart involvement (23) . Eight eyes (24%) were treated with topical steroids alone, with systemic steroids used in patients with ocular disease that included severe or topical treatment resistant posterior uveitis. No further immunosuppressive treatment was needed for management for ocular involvement. However, during the follow-up there was recurrence of ocular inflammation in 11 eyes which were also treated with systemic and topical steroid. Overall, most patients with ocular sarcoidosis in our study responded to topical or systemic steroid therapy.
Although duration between ophthalmologic and non-ophthalmologic diagnosis was remarked as 0 month, this was because of routine referral to pulmonary or ophthalmologic work-up when sarcoidosis is suspicious. Of 22 patients with ocular involvement, 10 patients have been diagnosed with sarcoidosis while management of ocular inflammation. Furthermore, the rest of patients except two patients had active ocular inflammation at the time of referral from pulmonary specialist. Though ocular sarcoidosis is still very rare in Korea, ophthalmic screening examination with high index of suspicion is warranted in patients with sarcoidosis.
Korean sarcoidosis patients seemed to have similar patterns of clinical characteristics such as bimodal peak in age and associated ocular complications compared to western patients. However, in contrast to western population, the rate of ocular involvement was relatively low, with higher female predominance and relatively better visual outcome.
The limitations of this study included its retrospective design, the small numbers of patients, observation in only one institute and a description of only intraocular findings. Prior to this study, however, there was no analysis of clinical characteristics of ocular sarcoidosis in Koreans due to the rarity of sarcoidosis among Koreans. Therefore, the data reported here were accumulated over a 15-yr period and can be recorded as the largest series of ocular sarcoidosis in a Korean population. Moreover, considering that sarcoidosis is very rare in Korea and the incidence of ocular involvement is relatively low, the number of ocular sarcoidosis in our study population may represent the actual incidence of ocular sarcoidosis in Korea.
In conclusion, in Korea where sarcoidosis is very rare, our study shows relatively low ocular involvement and relatively low posterior segment involvement with female predominance. In general, visual prognosis is relatively good. Prompt treatment with high index of suspicion of sarcoidosis-related uveitis may improve visual prognosis.
